RESUMO -(Riqueza específica de pteridófitas em uma área de Floresta Ombrófila Densa montana no Sul do Brasil). Um inventário florístico de pteridófitas (samambaias e grupos aparentados) foi realizado em uma área de 1ha (100×100 m) no Parque Estadual Pico do Marumbi, município de Morretes, Estado do Paraná, Brasil. A área de estudo é coberta por Floresta Ombrófila Densa Montana e situa-se a aproximadamente 630 m de altitude. Todas as espécies e formas de vida de pteridófitas ocorrentes no interior da área foram registradas e a maioria foi coletada para determinação específica. No total, 81 espécies pertencentes a 17 famílias foram registradas. As famílias mais ricas foram Polypodiaceae (12 espécies), Hymenophyllaceae (11) e Lomariopsidaceae (11). Os gêneros mais ricos foram Asplenium (dez espécies), Elaphoglossum (dez) e Trichomanes (seis). A composição por forma de vida foi: epífitas (49 espécies), terrícolas (28), rupícolas (duas), epífitas/terrícolas/rupícolas (uma) e epífitas/rupícolas (uma). Nenhuma hemiepífita foi encontrada. As plantas terrícolas incluíram espécies herbáceas (22), arborescentes (quatro) e escandentes (duas). A riqueza da área pode ser considerada elevada quando comparada a outras áreas neotropicais.
Introduction
Several pteridophytes species counts in tropical forests have been conducted in the last few years, using various methods (Whitmore et al. 1985; Young & León 1989; Tuomisto & Ruokolainen 1994; Poulsen & Nielsen 1995; Parris 1996; Poulsen 1996; Galeano et al. 1998; Kessler 2001) . The first study attempting to include all pteridophyte species in a 1ha plot was that of Poulsen & Nielsen (1995) , carried out in the Ecuadorian Amazon. Since then, no further studies have been published for tropical forests. Young & León (1989) sampled an area of approximately 2 ha and found 61 species of ferns and fern allies. Whitmore et al. (1985) founded 21 species of ferns in a 0.01 ha plot. Tuomisto & Ruokolainen (1994) found 35 and 36 species, respectively, in two transect plots of 0.35 ha up to 2 m above the ground. Poulsen (1996) , in Borneo Island, found 21 species of terrestrial pteridophytes (including climbers) in a square 1 ha plot. Parris (1996) sampled various transect plots of 0.5 ha in Malaysia and New Zealand and one plot in Malesia presented 96 species of pteridophytes. Galeano et al. (1998) have found 78 species of pteridophytes in two 0.4 ha transects plus 10 transects of 0.01 ha in the Colombian Chocó area. In much larger areas, a further number of non-quantitative inventories have been carried out (Bueno & Senna 1992; Salino 1996; Senna & Waechter 1997; Sylvestre 1997; Labiak & Prado 1998; Salino & Joly 2001; Melo & Salino 2002) . Our goal in this study was to conduct a qualitative floristic inventory of all pteridophytes in a 1ha plot in the South Brazilian Atlantic rain forest. Veloso et al. (1991) , or Brazilian Atlantic Forest. The canopy is relatively high, 20-25 m, and epiphytes present a high species richness and abundance.
Material and methods
Mean annual rainfall at the Véu de Noiva meteorological station (2.55 km far from the plot, 25°26' S, 48°57' W, 680 m in elevation) is 3,601.6 mm. The wettest season is from September to March (monthly mean: 377.34 mm) with a less humid one from April to August (monthly mean: 194.39 mm) . In the driest season there is no water deficit. The mean air humidity of the municipality of Paranaguá (approximately 42 km E of the plot, at sea-level) is 85% and in the municipality of Curitiba (approximately 32 km to the W, 908 m in elevation) is 82%. It is believed that humidity is even higher at the study site probably due to orographic rains and constant fog (personal observation). The mean annual temperature, calculated according to Maack's formula (Maack 1968) , is 18.1 °C. There are no data on temperature at this altitude, only at 908 m (16.5 °C, Curitiba) and at sea-level (21.1 °C, Paranaguá).
The plot, a square hectare, was established avoiding major tree fall gaps, but was impossible to avoid the streams and one crosses the study area. According to Canali & Fiori (1987) , the drainage network is dense at the plot locality. The relief is mountainous and, accordingly, the square 1ha plot was established on a steep slope. The difference between the highest and lowest points was ca. 40 m and, because of this inclination, the plot presented actually a slightly larger surface.
From August 1998 to February 1999 all species of pteridophytes growing in the plot, including all epiphytes growing on trees rooted inside the plot, were registered and most of them were collected for taxonomic identification (plants collected by Carina Kozera between January 1999 and February 2000 and not collected by the senior author were also cited in the list of species). Epiphytic species were collected with the aid of climbing equipment and binoculars were used to look for epiphytes in the upper canopy. Some species could not be collected, although easily identified, as Cheiroglossa palmata (Ophioglossaceae). Material of species that were not found fertile has not been deposited in herbaria. Voucher material was deposited in the ICN and some material at the UPCB, MBM, UEC, BHCB, GUA and RBR (acronyms according to Holmgren et al. 1990) . Names of species' authors follow Brummitt & Powell (1992) . The families were arranged according to the scheme of Moran (1995) .
The life-form classification adopted here is: tree ferns, selective terrestrials, facultative terrestrials, holoepiphytes, facultative epiphytes, accidental epiphytes, selective lithophytes, facultative lithophytes, and terrestrial climbers (excluding hemiepiphytes).
Results and discussion
Eighty one pteridophyte species were recorded in the plot. The richest families were Polypodiaceae (12 species), Hymenophyllaceae (11) and Lomariopsidaceae (11), while the richest genera were Asplenium (10 species), Elaphoglossum (10), and Trichomanes (six), all of them with more epiphytic than non-epiphytic species (Tab. 1). Epiphytes were the life-form with the highest species richness (51), the majority growing as holoepiphytes (47), followed by terrestrials (26), including four arborescent species.
The species richness of this study is the highest recorded for a square hectare plot in the neotropics. This high species richness may be a consequence of the presence of a stream crossing the plot. However, in an area with constant rainfall and a dense drainage network (Canali & Fiori 1987) , it is almost impossible to sample one square hectare without streams. Only in the Old World tropics is this species richness surpassed (Parris 1996) , but in a larger area. Even there, the species richness in a square hectare may be lower (the numbers verified by Parris were gathered along transects). This species richness is comparable with a 10,000 times larger and well studied area of tropical forest, like the Ducke Reserve, in the Brazilian Amazon, with 84 species (Costa et al. 1999) , although the whole Brazilian Amazon can be considered, actually, a poor area concerning pteridophytes, containing only 279 species according to Tryon & Conant (1975) . As for the holoepiphytes, the same holds true: the species richness (47) is also the highest recorded in the neotropics for a square hectare plot. Even in areas many times larger, like the Volta Velha Reserve (1,136 ha), the species richness (49) is similar to this site (Labiak & Prado 1998) . The prevalence of epiphytes in the plot is in accordance with most floristic surveys carried out in tropical rain forests, where high averages of air moisture and rainfall provide a suitable environment. Kornaš (1977) and Godoy (1990) call attention to the prevalence of epiphytes among pteridophytes in areas with high rainfall. Areas with a marked dry season are impoverished in epiphytes (Gentry & Dodson 1987) . This is exemplified by Borgo et al. (2002) and Melo & Salino (2002) , whose studies were carried out in semi-deciduous forests in Southern and Southeastern Brazil respectively. When only the preferentially terrestrial plants are considered, the number of species is again superior to that found in other surveys (Poulsen & Balslev 1991; Poulsen & Nielsen 1995; Poulsen 1996) . Only in Malesia (Borneo) Poulsen & Pendry (1995) have found a higher number of ground herbs in a plot of 0.25 ha in a montane rain forest. The main factor influencing the richness of pteridophytes in the plot seems to be the presence of different microhabitats. There are exposed rocks, ravines, and a stream, which possibly contribute, in some extent, to the observed richness. Another factors to be considered are the high and constant rainfall and air humidity. Other areas in Southeastern Brazil not yet inventoried can possibly shelter more species in a similar area. Future studies are needed, since the only another area of 1ha inventoried for pteridophytes in Brazil presented just 42 species (V.A.O. Dittrich, unpublished data). Concerning life-forms, Rumohra adiantiformis was considered an accidental epiphyte, because this species, at least in Southern Brazil, is preferentially terrestrial (Labiak & Prado 1998; Dittrich et al. 1999; Kersten & Silva 2001; -but see also Waechter 1998 and only one individual was found in the area, probably by chance growing as an epiphyte. Tryon & Tryon (1982) point out that this species is epiphytic in some areas of its geographic distribution and terrestrial in others. Blechnum binervatum subsp. acutum was considered a facultative epiphyte, because young sporophytes were observed on the phorophytes, not connected to soil at any phase of the life cycle, but this is not the rule for this taxon, at least in Southern Brazil, as observed by Waechter (1986) , Senna & Waechter (1997) and Dittrich et al. (1999) , who state this taxon is terrestrial or hemiepiphytic. Dislich & Mantovani (1998) observed a rather indifferent preference for substrate in this subspecies, pointing out that the plants are epiphytes but occasionally hemiepiphytes. We infer that this is a epiphytic or hemiepiphytic subspecies, with some individuals that start their life in soil and fail to find a phorophyte to climb. These terrestrial individuals are almost always sterile. Like in Polybotrya (Moran 1987) , apparently Blechnum binervatum subsp. acutum needs to achieve a higher canopy level in the forest to produce fertile fronds. Polybotrya cylindrica was considered as an hemiepiphyte by some authors (Sylvestre 1997; Labiak & Prado 1998 ), but we did not observe any plant lacking contact with the soil, consequently the species was considered a climber. Hymenophyllum caudiculatum is frequently found as an epiphytic plant (Labiak & Prado 1998) , but can be observed as a lithophyte (pers. obs.; A. Salino, not published) or even as a terrestrial plant (A. Salino, not published). The only specimen growing in the plot was a lithophyte. Because of this, that taxon was considered as a facultative lithophyte. Asplenium triquetrum seems to be an obligate lithophyte preferentially near or at streams, as pointed out by Murakami & Moran (1993) . Alsophila sternbergii shows a clear preference for areas near the stream. Diplazium plantaginifolium, Selaginella flexuosa and Trichomanes rigidum only grow along stream banks. Pecluma truncorum and Asplenium mucronatum grow only and preferentially on tree ferns respectively, as has been pointed out by Evans (1969) for Pecluma and L.S. Sylvestre (unpublished data) for Asplenium. Moran et al. (2003) have found seven species, out of 106, growing exclusively on tree ferns, and four additional species dwelling preferentially on tree ferns in Costa Rica, three of which were of the same genera found here, but of different species.
Making floristic comparisons is difficult, because there is only one other survey of pteridophytes in a one square hectare in Brazil (V.A.O. Dittrich, unpublished data). Other studies are in much larger areas and do not always inventorying all life-forms (Labiak & Prado 1998) . Besides this, in many studies, all the plants growing in large areas, containing various vegetation types, were collected, making any comparison difficult and relatively misleading.
Concerning the distribution of the plants inside the plot, some species, e.g. Alsophila sternbergii, were fairly common and possessed many individuals inside the plot. On the other hand, in some species only one individual was observed, e.g. Asplenium sp. and Cheiroglossa palmata. The last species is rare in nature, as indicated by the low number of specimens in herbaria. Stigmatopteris heterocarpa was gregariously distributed, possibly indicating response to some variation in soil properties. The correspondence between pteridophytes and different types of soils is well documented (Tuomisto & Poulsen 1996) .
This study highlights the importance of conservation of what remains of the Brazilian Atlantic Forest, one of the biodiversity hotspots of Myers et al. (2000) that must receive continued efforts for its protection.
